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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a lubricating oil composition capable of increasing an 
inter-metal frictional coefficient and thus achieving a high transmitting torque capacity. 
SOLUTION: This lubricating oil composition is characterized by incorporating at least 1 kind of 
boron compound selected from a group consisting of (A) an organoborate, (B) an 
organoborate/polyamine condensed material, (C) an organoborate/polyol condensed material, 
(D) an organoborate/phosphite adduct and (E) an organomercaptoalkyl borate to base oil for the 
lubricating oil. 
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(t^^r>;M/v*7 P f7 p n t°;V) stfu— K by 
(y^yvy hyp tf/w) b, by (by 

y>y yW77 7° h7°n tVw) K by (^/^T 7 ^ 

yvy ;i/^7° hy°v t°/u) xKu— k by (y^/u^m^ 

ywyyw* 7° hy°n tVu) K HJ^y^^* 30 

7° b:/P tVv) 3d?U— K by (v^ n-^vvvy yV# 
7°F7°p t:°yv) 7jf b ; 
[0 0 3 0] i? {^JVjj^Y~fvM*;V) ^7 (y^vvy 

yi/) ^ey (^^yyv^-7 0 vy°v tfyv) ^v-h, 

(y /V%y° hy°n tfyu) ^7 (n ~~y°u tVM yl/*y° b 
yntVw) #1/— K (y /^*7 P h7 P P ^7 

(n-^/vyyK*/:/ hy°n £» #W-K i? (yyv 
i/7°f7°Pt» ^y (sec- :/^vvy ;w*-y° b:7 0 n h° 
yu) #1/— K v> (y )Vjjy° yy a u tf» ^-y (tert- 40 
y^jvt jvtjy° Yy°u\i)V) ^V-K ^ (yyv^y°h 
y°u\:;u) ^y tvv) 
K v> (y yP7?y° h^°n ^y (^^^y^yyv^y 
Yy°v\i a jv) 7$u— K V s (y yi^:/ h^°n h°yw) ^7 

(2 -n^yw^vvM yt-^y hy°n t°yl/) #l/-b N 
i? (^ju^y°hy°uh°/u) ^ey (^v-ywy yw^y hy°u 
t:Vw) l/- h N ^ (y yvT? 7° |. y°n tyv) ^ y ( 
v^yvy yw*77° |>7°n t:°yv) ^V— h N v> (y /ujjy° h y° 
Pbf/W) ^-y h^try^^/i/*7 0 h7°nt» 
-h, (y h7°n t°yV) ^7 (^^^x^y^y 50 
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y^7?y° h77°n t°yv) ^V— K ^ (^/^7°f7°nt° 
yw) ^ey {y ;vtiy 0 Yy°u\iyv) t$u~ 

(yyw*y 0 h7°n tfyvO ^7 (^^^wy yv7?y° hy°n 
t°yix) sKu— v 5 (y /v^y ^ey (by 

yvy )Vlj~f by°n t°yw) S7 jvjoy 0 Yy°v 

t°yw) ^7 (y ^yi/^oi^yvy jv^y° Yy°u \fjv) 

— h^i? (^^A7 P b7 P Pt>) ^ey (^v^yyv^ 
7°h7°nt7l/) ^V-h, 5? (7;^7 P b7 P n t°yV) 

y (i/y n^^-v-yvy ylx77-7° f7°n tfyW) sJ?U— h N ^E- 
y (yy^*77°hy°n tf» ^ (y ^ywyyi/^y° h^n t° 
yw) U~ — h ; 

[0 0 3 1 ] ^; {^jvt}y°yy°u\iyv) i? (^f-yvy 
yW^yhyntVv) ^7 (^^7°f7°nfc° 

yv) *J (n -y°n tVvy y^^;^ 0 hy°u b°yV) #1/— h N 
^ey (yyv*7° hy°n t°yw) ^ (n -:/^-yM yV^T 70 h 
^ntf/l^) ^7 (y yv*y° hy°n tf/w) ^ 

(sec-^^/vy yt-^y 0 h7°n tf/W) ^7 

(y yw*y b7 P n fyu) ^ (tert-y^yvy ;l>%~? hy° 
nt°yw) ^V-|> N ^ey (y /v^y h77°n fc°yv) ^ 
$ri/)V^ hy°v b°yl^) h N ^7 (yyV*y° 

h^nbVi/) (^-^^ywy yv^y tVw) tKu— 
^ey (y h~y°n v> (2-xf;^i/ 

ywyyv*y b/n fcVw) h N ^ey (yyv^^h^ 0 

n t°yv) (f^S/ywy yl/^y h^°n t$u— ^ 
y (y yu^y h~7°n t°yu) (Kf^W/^yhyp 
tVl^) ^y (y jvjjy° Yy°u t°yV) ^ (^^r 

tfy/M y^y F7 p p t°yv) jJ?v-h N ^7 (yyv^7 
7°h7°pt» ^ (^-^^rv-yvyyi/^y hy°v tvw) 
h N ^ey (y y^^y° hT 7 ^ t°yv) V s (^^yM 
F/p tfyw) jKu— ^7 (y /W7777 0 b-y°n h° 
yw) ^ (t7fWW/h/Pf;i/) ^V-N N ^ey 

(y yw^y h7°n bfyu) ^ ( h y ywy y^y bT 7 ^ t:° 
yV) ^7 (y yu^T" by°n t°yV) v (y^yv 

y 3i:=.yM yW^y h7°n t°yV) Tjf — ^7 (yyW* 
y°Yy°v i? (-Oi/y^y yv^y 0 Yy°a t°y^) #v 

— ^ey (y ;w*-7° h/p bVv) (y7p^*y/i^ 
y yw*y h7°n tVw) #1/- h; 

[0 0 3 2] Y ] J (y y^T/y 0 h^>yw) by 
{t^)V^)vt>y°Yy^^) #v-K i-y (^^y 
yv^7 7 70 h y^yv) jJ?U— by {n-y°n tvwy yw^7 
y° h 7^yw) # h , h y y 7° n br°yvy jvjj y° Y 
rf^)V) u — h , hy (n-^f^/^^h^ 
yi/) /Ru—K by (sec-y^yvyy^^hy^yw) 

b, by (tert-y^/vy yV^y b77^yW) U 

— b, by (^^V/W^y^^h^yP) b, b 
y (t7f/M/^7°F7^) tfu-K 1^ (2- 
^^/^^v/yixy^^y b y^yi.) ^ix— b, by (-r 
v-yi-y yw* 7 70 b y^yl/) ^ b , by ( Kfy/V y yw 
^^b^^yi/) b, by (^tf^^;^7 p 

b y^yp) # b , by (^^-y-x^yy^yby 
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hy (MJ/W^/h^/v) hy 
{^/Vy ;V^jy° Yy^jv) tfu— K hy 

(y ^yw^^yuyyi^^h:/^) hy 
(^^v^yv^/^y h^^vw) #1/— h, by (v^n 
— ^rvvM /V^y h^fyi/) tKu— h; 
[ 0 0 3 3 ] i? (^/^/F^f/i/) ^e; (yfvvyyv 

(^TVM yi^y Yy^)V) tfu— y s i> {^jvioy°Y 
y^;u) ^ey (n-7°p WM7>^) 
K i? (^)Vjoy°yy*^)V) ^y ( n -7 s ? ;vjjzf 
h, v> (y/^7°F7Y/V) ^e/ (se 

Yrf^jV) stfi'—K v 5 (y yv#;/ h:/^yv) ^y (;t 
^ Tvvy yi^:/ h:/fvw) sKu— K (y/^7°h7^ 

I/— K (^^7 0 F7^/1/) ^-7 (f^/^/^7 0 

h^^viO tKu— k i? jvjjy 0 vy^/v) ^y ( K 
f^v> h7^/^) K {^jv^y°yy^ 

7°h7^) h s (7/V^7°h7Y/V) ^-7 

h^yw) ^y (t7fyv^vA^f^) ^V- 
K i/ (7/i/A77 7Y^) ^y (Mi^;V*yh^ 
fvu) h, i/ ^y (y^yw 

7x^7/l/*7°hyf/V) K (7/^7°F 

*J (^/W7°h7^) ^ey (y7n^i/;v7;i/^y 
f7Y/V) h ; 

[0 0 3 4] ^7 {t/Vjj^Y^M *J {^^/V^jV 
1oy°yy^M K (^/v^y°yy^ju) *J 

(xf/V7/Vi/7°F7W #1*"— K ^7 (y/V^y 
hz/TVV) i? (n -7°p tVvy 7V 77 y° fyf/V) 

^7 (y/vT/y h^T^/v) ^ (n-^^y/w7?y 

h^^-zv) /ffu- K ^y (y^77 7^y^/v) ^ (se 
c-^7^;wy /WT;^ 0 hy^/u) tfu— K ^ey (yyv* 
^h^TvV) (tert-^^/vy h:/^yl") 
— K ^ (yyi/*y b^^yw) i7 ^vvM jvjjy 0 
yy"^M 7$u—y, ^7 )vt}y°yy^)v) i? 
^^y^y yv^y h^^yi/) K ^y (yyi^yh 

"7^yi/) v> (2~^^/v^iy/\y/;v^y° Yy^jv) jR 
K ^ey (yyi^^h:/^) ^ {ffi/jvt/vx? 
y-f^fr) sKw-K ^/ (yyv*7 0 b^yi/) v> (K 
T^M;v*/f^;v) ^i/— K ^7 (yy^T?^ 0 ]- 
:/^vv) ^ (A^ff7/M yW*:/ h^yw) *Ku— 
k ^7 yy^M iy (^^^Wyv* 
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7°b^yw) #1/— h N ^ y (y yi-777 70 h:/^vu) v> 

3i^yvy yl/77y yy^/v) tfu— y, ^ j (yyw* 
y°yy^jv) is {±y ^;vjt ivjjy* yy*j-;v) i$v- 
y, ^7 {*frj3y°yy?^;v) {YV jvjjy* yy 
^jv) tffU"- K (y y^7;y h^T^yw) (y^yv 
^^^yi^y yv^^° h^^yv) i/— h . ^y (yyw7?y° 
h^^/U) i> {^<>i/JVtjVljy 0 yy^;v) #V-h, 
^7 {tivjj-f yy^;v) i? ; vtiy 0 
Y y*^)V) 1$ y ; 
10 [0035] hy (yyi/77y 0 hr ^yv) k 

(yyi/*y h-^^i/yw) h N yy (yyv777°h — 

•y 0 ^) ^u-h, ^y (y yi-77^ 0 h^^^-yv) ^v- 
hy ^y°y ; sku— k (y^* 

7 0 l>ry^) ^i/-K Mi (7/^7°]^yry/i/) 
— h x hy (^;^7 9 hKfV;w) ^V-h, hy 
(yyi/*^° h h y fy;W ^v— hy (7/^7°f 

f h^f^) sKl'— K hy (^i/*7°K77r> 
ylx) hy (y yl-77"7 0 h^^-f-xv'yW 

ym 0 

20 [ 0 0 3 6 ] ±fE (A) N (B) , (C) , (D) Xtt 

01®*%, i^KKtto. 0 2fi% 
L<«0. 0 5fi%T*&5o - i/. » 

ii<ttiofi% ct9 0*u<fi5|fi% m\m 

[ 0 0 3 7] *ISM^P»fflm*ttMIE*!>^^% 
-e#5*s, (F) «tK4>»#JSr»ffli-5^i:*ff 

*lv^ (g) &mmmmRTi/xt* (h) ^ 
«tft^Mfffflt5rtwjL<, (f) mszftm 

40 ^IJ^ (G) ^JR3R»#»JXV/Xtt (H) ^mMit^ 
[ 0 0 3 8 ] (F) ffltK#1R&l 

m v ^ n § ft e ^ftffl nit g & 5 /5\ w x. tfj^ 

*»4 0-4 0 O^Tyv^y^XttTy^^^yPSSr^-f- 
5 0 roTyv^y^xttTyw-y-^yi-SH, tt^^Ct^ 

50 7°nt>7, i~77y, ^y7^i/yf^ti/7^y 
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fed 4 0-4 0 0, £?£L< !26 0~3 5 0-C&5,, T 
;l^/VXXttTA^=^S©^l!Si^ 4 0 

^fferoP»JftSJft^jlSf-r5^)»tt^(£TL, T 

/^/vmXitT;^=./Pm<D^m^4 0 OSrHx.?)* 

[ 0 0 3 9] i©,t5 4-&a*ft-§*i:L-Cf4, *f*^ 
~/wr $ *Ky /f-My^r? y^a^tf £>ft 

Bf, fn^ y y hgt^©^<*S2~3 0©*°y j&zvjtfy 
B££ft^£4t"C, S#t5T;/SStf/XIW;/| 
<D ttXtt^flJSr't'fULfc!?, 7 5 KftLfc, VvbifrS 

T, &#-t"5TS yS&tf/Xfi'T 5 /S© -fRXil^ 

mmt, mM$&i>*t>mt£tiit 2 m&.±<Dm^m^ 

mat, ±15 (f) »^^ts:»j©if^e>ffi#taitfHfc 
1 mmh z v ^ 2 «£«±©fc£*&ffiic©ji-e^£ * 

^iStp-CO. l~10fi% 5~8 
[0 0 4 0] (G) #»flt#3lJ 

y ^^^i'or^y^jRX(4*/v>"?^, -r^^i/^ 
^* * s^-t 5 £ * £ « &a m?t tu*/^^ 

Rf4*<, 0~5 0 0mgKOH/g©tO«if 

tt, ^O^ffiSffiOffiUV'TfRitH:, lOOmgKO 
H/ g , iMJSKlil 5 0mgKOH/g, «W 
OmgKOH/gtJb?, — ^-tW^SS 
ffi©£? * UvWUBte, 400mgKOH/g, J; 9 U 
* L<t23 5 OmgKOH/g, #££F* L < ft 3 0 0 
mgKOH/gffeSo ^Sfffitii, J I S 
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K2 5 o i r^Hifp&tfjBJ&ift-^SiffiWRifej © 
[0041] *i§Bj©syt»a^icdo(t5 (g) 

i^TPSWio. ooiii%, iUjfiKiio. 01 

mmti L<(10. 0 5 (9 , 

10 LV^iffiffiH: 1 0f|% J:!J#*L< 

tt5fii% WKL»*L<»±3flt*%-e*)5 0 (G) & 

(G) ^JR5R»8HW©^W4* J ±ffi&4LV^±ISffi 

[0 0 4 2] (H) ^5^^^ 

20 li\ f^^^x-fE 7,A>7 J KIS, 

(G) ^a^tt^lJt<75#ffl-rS-ti-<toT#^i^ h 

30 -Ml, •^71l-;Uv ! ft*^7i-hl, ^T/P^r/W 

yw^^-^^^r-f h, SU s M17/i/Jf;i/ft*X7i- 

*5lt5 (H) ^«H^*o-g-^T*li, #(c©JKtt^^ 
^, «v^^fea**Srlt^i"Sfc»t-fi, ^©^f4 
Lv vr ffiftf tt 0 . 001 i 19 » * L < 0 . 0 

lfC*%, #IC»J;L<ft0. 05ll%f*5, - 
77, LV^±PSffifil 0®*%, J;i9»SL<{i 

5Wi%, «f{C»*L<tt3ft*%T?*>5. (H) ^flt 

40 mk&m<D^m$±.mi$t. Lh^rmmmxhsm 
(g) &mmmmk<Dmm®%:t>mbM\ -7?, -t 

feSV^ttHuE^-^^b^SD 5 (G) 

[0 0 4 3] «P7l©ffl?f*|I|5Sc^i±, 
**>Sv^f4if|B*!?*'fb-&*jlJ:JEH: (F) MmmfiL 

(f) «sK^»»ii (g) &mmmmRu/ 

50 xti (h) tmmt^ti:^^?>z bKSiV. i 



15 

tfx*%%i>\ & bfc&mizfccx (i) yyiMft, 
(j) mrnmmt (k) mmitmm* (u fesm 

[0 0 4 4] ( i ) y ymt^m 

y t Lxit, mrnm^^v y^mmmt lx 

W(-fi, y >Blee7^x7/HS, y 

II, ^itv^^xMS, ffiy 7it h y xxf/vi, 

^75 ymto&mmmxz% 0 en yymit&W) 

mmX\ ])>-7imtLX0. 0 0 5-0. 2fii%l:fe 
57>^»£LV\, Uy^mtLXO. 0 0 5 
<D±J^t4, I«ft|4fcMLT3a*^^<, 0. 2R*% 

atft^tw^iTf 577*, 
[0045] ( j ) mmmmt 

^*ifc6 - 3 0 <DT ^iV&yj&T jXstr-^itft^ 
0 , 0* L < (4 8 ~ 2 4 , L<f4l0~207> 
©ft'Tii, 1^*1:1 0~ 2 0(D-ft&%ftirZ> T^tr-iV 

3 o cofin^ l < l < \%mmyz<Dfim 

* vyjr**y mmmmm^xt- s 0 mwm^*^^ 

< imm^mmmtmmm 1 ffiT^^-^xfiiiw^ 
^mr;vz!~/vt(D^-y,7-/vmfi'm^x^^ 0 mmmr 
5 KiLTii, ^*ic7-3 1 (D-mmxii'Mm, m 

LTf4, 7-31 (DmmxitfimK, L < 

m<Dmmmm.f$ma$, ±ie (j) mmmmtn^^b 
amz.misti± 1 sufc 5 v ^4 2 mmu^ojt-B-^a 

MnAX^Zit&^bfrXZZJiK If^w-afi 
14, itiMWtO. oi~5. 0«*%, £?3= 
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L<!40. 03-3. 0fl%Tfe5„ 

[0046] (k) mm±m 
mwjitmt Ltd, 7xy -jumk&yo^T 5 75^ 

ffifflBTtg-efe5„ H7*W(C|4, 2-6-7- tert- 
77/1 — 4 - / 7-77 zr. J —;V^(D7 JV^ciVy / — 7- 
m ; 4, (2, 6-7- t e r t -7:7 

■f-yf-sUT 5 i/^<D-^7^/W7 5 ^11 ; i>7/V^/Vi/y 
10 ^=/W7 5 ; i/- 2 -?-=f )V~-3r*y y^ 

w$m<Di/7 )v*)v*y^-%-y ymmm ;&n (3,5 

- i?- t e r t -y*f-)\s- 4-t F'nJf-77i^) flg 
(fiJx.(4\ 7n ftyff ) H«(J#(|7/^ 
— A- (^Jx.«\ ^7^7'*7— A, 1,6- 

^fy^—/V, ^^77/^'ij3-;K 7-^-^=7 

U77~y=>— iv s h ] )^=3-yyy ] ) Rxf^y? 
^y^y tci^f^wtw, 

BJIOfimfftla^ttt, ±|H (K) Bf^[»lh^J<7)^^b 

BMicmatitc 1 a«&2.v^tt 2fiiiw±o{k-a-ti4'ffi 
mmmmi$m£&&mx 0 . 01-5. 0 »m%x 

fo<b 0 

[0047] (D &mmmfa±m 

^m^m^±Mt LTii, Af*W('tt, #87 yy y ;p 

^mm^±^J, X(4£ b!7^b^^tl>#tt7 7 7 

y /Pif 31 * tvu £ <* # 1^ fc> t$> 5 f>ms*i-g^lt 

30 ^ijirLTtt, ^^.mx^wm^yy-a-^-yy a 
y&M&W (a ~-*yy a yt LT(i7°n t°yy, 1 

-7t7 l-^Vryf^t^5) ^L<tt*co 
#y -Y 77f yyf L< H^W7X?*#j s *7 

7 7--7^77j<*'(l:*fi'nf$, ^7 7 7-*S 7 X-7 U7 7|f 

[0048] _hiE (D ^mm^m\(D^m^ ® 

\z. Pl£ $ ti te v ^\ ^|lf gfettlr #If L XMfe-t 5 r 

40 ^T-iii, f!ix.«^mMst>^^icM^ y 7 7 7 y ^~ 

h7>±J^-714 N 5, 000-150, 0 0 0, 0SL< 
(45, 0 0 0-3 5, 0 0 0(Dh<Di\ #y 7 77'77 
7X(4^©7K*lbt)<7)^i4 8 0 0-5, 0 0 0, St 
L<(41, 0 0 0 — 4, 0 0 0©t)©i\ ifU7a- 

*yy j y&m&{$xnz<D7mikyd<Dm&i$8 o o~ 

150, 0 0 0,^*L<{43, 000-12, 000 
Wbro*W*tV\ ±12 (L) feft*ijR|Rj±SI«)ttJt?t> 

^yy-a-*yy j y&m&fcxi* : £<D7kmk%!)%% 

7fci§^l4, ^Nc^^||ff^£tticfltL/cpyf»ll^ 

50 ^mwommmmmzte, ±_m 
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(l) &&&&fa±.M<D*frt>&M\z.mi£tiizinmb 

0. 1-40. 0fi%tfc5 o 

[0049] ^mm<vmmmmmat s &ekj&k 

fgTfcSo 10 

[0 0 5 0] ^m^^yit^t &*#2~3 
y»Ss-g-^, y 7"- h i *° y ^-^©iKf-g-* 

■r h y !>A7Kfp*», *!>ifc*y !>i»*ip*j, ^gf/nf 20 

& & , R WX it T As* y * £ ^tfcg 1 L < <7) 7k 
~ 1 0fi%T*fc5 o 

[0051] K^teJhsifc L-ctt, w*.rfs H y 

7/-;i'i > h y 71/ ]- y 7/-/^, =f-T\?T^—)\> 

i LTIi, Wfi*/!'**— K 7/l/=¥7W<^-tf 30 

n/^^m^TVK S.t/#ffiT^3— Acn*7Vl^$;6S3p 
fff>tl5„ KfW^iJt #y ^-drv-aif-U^T/W 

7VK *K y t^'/'xf 1/^7/1-^71^/1/1 
— X/K S.t>^y t^f-yxf |/y7;l/Jf-;Vt7f/H'- 
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7vi^©#y T/i/^-i^y^y 3— ^^-r^-y^#ffig 

yyy, t°y ^yfPifK 7/^/^7-y7y-/K 
^ /u* y h^y^-/- 7K -<yy h y r^/vxii 
^(Dm^W-s 1, 3, 4 -f7^7y-/v#y ^/wy^ 

H\ 1 , 3 , 4-f7 $/7y* y 71/- 2 , 5 - t""X v>77l/ 
^l/v^^ — /V — K 2- (7/V^/V-yft) 

5 # y-/v, rx$p- (o-yy 7i/# 3- ^ y y/vf 

[i, ypa^y, 7/^P-y!)3-;K S.t777V7j-nT 
/l^ 71/ - =f *t * ff b ft * . r tl h <D mMM Sr 

M-vtiztizti 0 . oi~5 ^m^mtmx 
\zo. 005-1 mmu mmm-t 0 . 00 
05-1 w*%©isfflT?a^s(m5 0 
[0052] jf%m<Dmwmmmt, m^m^ v 

^/i/^^^yosmtts^ffl-t-sr t hm&xh "9 , * 

- f y t $f jgt^ffiffl -r 5 r t t)s -e # ^ 0 

[0 0 5 3] 

[ ] et T ic^lS HJfe«fiJ& VJtRW 

[0054] mmm 1 - 9 , jtifcw 1 ~ 3 ) 7X*ft» 

(1 0 0°C{cmi6m^& 3. 6mmVs) 
Oiaic, TIB* 1 td^-tik-^SrjRfiP LT*|giOi 

(^«I?1J 1 - 3 ) Lf- 0 

[0 0 5 5] 

[»1] 
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m (A) : (G) : &«^?S#£iJ, (H) : ^Sft^b 

( F ) : i]R^>^j, ( i ) i; 



[0056] ±mmmm 1 ~ 9 &mt&#j 1 ~ 3 <Dmm 

( L FW- 1 BW%$$k) A S TM D 2 7 1 4 
tl5«*#tWLt»Tl^tl#?L FW- 1 » 
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